A walnutcontaining meal had similar effects on early satiety, CCK, and PYY, but attenuated the postprandial GLP-1 and insulin response compared to a nut-free control meal, Appetite (2017),
Several mechanisms have been suggested to explain why consuming energy-dense 26 nuts is generally not associated with weight gain and may facilitate weight management (3, 5) .
27
Nuts may promote satiety, which could modulate appetite and promote dietary compensation; 28 e.g., total energy intake may be spontaneously reduced due to greater satiety and satiation 29 association with nut consumption. Also, recent evidence using modern methods has revealed 30 that walnuts contribute less metabolizable energy in humans than is calculated by proximate 31 analysis and standardized Atwater estimates (15) . Further, walnuts are rich in polyunsaturated 32 fatty acids (PUFA), which are associated with higher postprandial thermogenesis compared to 33 meals high in saturated fat (16) and may also influence the satiety response (17) . Satiety is 34 potentially reflected in the postprandial response of the gastrointestinal peptides hypothesized 35 to be involved in the control of satiety and appetite (2) . Feelings of satiety, fullness, and hunger 36 following walnut consumption has been examined in only two previous studies (16, 18) , and the 37 postprandial gastrointestinal peptides response following walnut consumption has been 38 examined in only one of these studies (18) .
39
The purpose of this study was to compare postprandial insulin, glucagon and 40 gastrointestinal peptide response and satiety following a meal with or without walnuts, using a 41 within-subject crossover study design in overweight/obese adults (N = 28). We also examined 42 self-reported satiety following these meals using a visual analog scale. collected and height and weight of participants were measured during screening, and BMI was 55 calculated as kg/m 2 . All subjects completed two meal feeding clinic visits one week apart, at 56 which the subject consumed, in randomized order, either a breakfast meal containing walnuts or 57 a meal without walnuts (the reference meal). Participants were instructed to eat their regular 58 dinner prior to the day of the meal feeding clinic visit and fast for at least 12 hours prior to their 59 visit time. They were asked to eat a similar dinner meal for both days prior to the clinic-based 60 test meals. Liquids consumed with the meal (e.g., water, tea, coffee) were monitored to ensure 61 equivalent intake during the two meals. Participants were instructed to consume the test meal 62 within 20 minutes and were monitored and observed to adhere to this protocol.
63
The energy content of the test meal was individualized to contain approximately 30% of 64 total energy requirements estimated using the Harris Benedict equation (19) and ranged from 65 400 to 600 kilocalories. Table 1 shows the nutrient content of the 500 kcal meal, and amounts 66 of the food items were adjusted accordingly to meet the other energy levels. Macronutrient 67 distribution of the test meal was matched at each energy level. Fiber content was similar 68 although slightly higher in the walnut-containing meal compared to the reference meal (i.e., 8.8 69 g versus 6.0 g in the 500 kcal meal). Although total fat content was similar in the two meals, 70 saturated fat was higher in the reference meal because walnuts contain substantial amounts of 71 PUFA (47% of the fat grams) and monounsaturated fatty acids (MUFA, 9% of the fat grams).
72
All test meals were prepared by the same investigative team on the morning of each of the Figure 2 and Table 3 . The only meal-related difference was observed at 60 minutes, where 142 GLP-1 was lower after the walnut-containing meal. Postprandial PYY, ghrelin, and CCK did not 143 differ between the meals at any of the time points ( Figure 2 and Table 3 ).
144
At 120 minutes after the walnut-containing meal, glucagon was higher than the reference 145 meal p = 0.0069 ( Figure 3 and Table 3 ). Insulin and C-peptide levels increased at 60 minutes in 146 response to both meals but were lower at 120 minutes after the walnut-containing meal (p = 147 0.0349 and p = 0.0237 respectively). Additional postprandial peptide responses are shown in Table 4 . At 30 minutes after the meal, the walnut-containing meal resulted in marginally lower 149 levels of PP compared with the reference meal (p = 0.0499). At both 60 and 120 minutes after eating the walnut-containing meal, subjects had significantly lower levels of PP (p = 0.0014 and 
206
The PUFA source in the meal in that study was sunflower oil and flaxseed oil, rather than 207 walnuts, as in the present study. They found that the postprandial PYY response was lower for 208 the MUFA-rich meal versus the SFA-rich or PUFA-rich meals, and the SFA-rich meal promoted 209 greater subjective feels of fullness compared to the MUFA-rich or PUFA-rich meals 210 A limitation of this study is that the postprandial blood samples were collected at specific 211 intervals, and as previously noted, the timing and trajectory of the gut peptide response can vary 212 considerably, so that maximal response may be missed without continuous measures. Even 
224
In conclusion, these findings fail to support the hypothesis that acute postprandial Questions were "How hungry do you feel" ("Hungry"), "How full do you feel" ("Full"), "How much do you think you could eat" ("Quant"). Satiety index ("Satiety") is aggregated among the three questions on a 100-point scale. "Exp" denotes experimental meal, and "Ref" denotes reference meal. 
M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT Table 3 Model details for meal by time interaction for analytes in Figures 1-3 . 
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M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT Table 4 Additional postprandial peptide concentrations. 
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